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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 1 1/13/2008 has been entered. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 1-14 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. Claim 1 recites, "wherein the compound semiconductors A and B do not have equal 
but opposite lattice mismatches such that the average lattice constant matches that of the group 
III nitride compound semiconductor" in lines 8-10. This limitation is a negative limitation. Any 
negative limitation or exclusionary proviso must have basis in the original disclosure and the 
mere absence of a positive recitation is not basis for an exclusion (MPEP 2173.05(1)). There is no 
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basis for this negative limitation in the original disclosure. The original disclosure does not teach 
anything regarding the compound semiconductors not have equal but opposite lattice matches. 
There is only support for the compound semiconductors having different lattice constants. 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claims 1-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nakamura 
(US 5,290,393) in view of Tischler et al (US 5,679,152) and Tischler et al ("Defect Reduction in 
GaAs epitaxial layers using GaAsP-InGaAs strained layer superlattice"). 

Nakamura teaches forming a buffer layer of GaxAli_xN on a substrate at a first 
temperature and forming an epitaxial layer of a gallium nitride based compound on the buffer at 
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a second temperature (col 4, In 1-10). Nakamura also teaches AIN, which is grown at a low 
temperature, is a polycrystalline layer and when the temperature of the substrate is increased to 
about 1000°C in order to form GaN (col 4, In 40-55), the polycrystalline layer partially becomes 
monocrystalline, this reads on applicant's intermediate buffer layer partially recrystahzes at said 
temperature. Nakamura also teaches the temperature of epitaxial growth is 900-1 150°C and the 
temperature for the polycrystalline buffer layer is 200-900°C (col 5, In 50-60 and col 6, In 15- 
25). Nakamura also teaches forming a p-type or n-type GaN epitaxial layer (col 6, In 1-15). 
Nakamura also teaches growing the buffer layer and the epitaxial layer using MOC VD (col 1 , In 
1-67 and Example 1). 

Nakamura teaches forming a single buffer layer. Nakamura does not teach forming a 
MOCVD periodic or non-periodic amorphous or polycrystalline intermediate multi-layered 
buffer having at least three layers with each layer having a thickness in the range of 2nm-6nm on 
a substrate in which the layers alternate between at least two types of compound semiconductors 
A and B different from each other in lattice constant, energy band gap, layer thickness and 
composition. 

In a method of making GaN single crystals, Tischler et al teaches dislocations arising 
from lattice mismatch are reduced in GaN layers by using buffer layers which may be a single 
compound, a compositionally graded layer structure or a superlattice structure comprising 
alternating layers A and B, where A and B are selected from GaN, AIN, and InN and alloys of 
SiC with these nitrides, this reads on applicant's A and B different in lattice constant, energy 
band gap and composition. Tischler et al also teaches the strained superlattice can comprise 5 to 
200 alternating A and B layers. Tischler et al also teaches by using such superlattices, it is 



Application/Control Number: 09/700,236 Page 5 

Art Unit: 1792 

possible to force misfit dislocations to the edge of the substrate instead of permitting them to 
propagate up into the growing layer and such superlattice buffer layers have been characterized 
previously (col 4, In 1-67). It would have been obvious to a person of ordinary skill in the art at 
the time of the invention to modify Nakamura by using a superlattice buffer, as taught by 
Tischler et al, to reduce lattice mismatch by forming misfit dislocations to the edge of the 
substrate. 

The combination of Nakamura and Tischler et al does not teach the thickness of each 
layer is 2 nm to 6 nm and layers A and B have a different thickness. 

In a method of defect reduction in epitaxial layers using superlattices, Tischler et al 
teaches a superlattice is constructed of layers with different lattice constants such that layers are 
alternately under compression and tension. Tischler et al also teaches the layers are thinner than a 
maximum thickness such that the strain in accommodated elastically, but greater than a 
minimum thickness required for "bending over" the dislocations, this is a teaching that the 
thickness of the layers of the superlattice are result effective variables. Tischler et al also teaches 
a ten period superlattice buffer (SLB) grown using MOCVD at a growth temperature of 630°C. 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify the combination of Nakamura and Tischler et al ('152) by optimizing the 
thickness of each layer of the superlattice, as taught by Tischler et al to obtain different thickness 
of each layer between 2 and 6nm to prevent dislocation propagation from the substrate. 

Referring to the limitation "wherein the compound semiconductors A and B do not have 
equal but opposite lattice mismatches such that the average lattice constant matches that of the 
group III nitride compound semiconductor," Tischler et al teaches the problem that arises with 
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strained superlattice structures is that they are not, as a whole lattice matched to the substrate or 
epitaxial layer, and what is needed is a superlattice compounds of two materials having equal but 
opposite lattice mismatches, such that the average lattice constant matches that of GaAs (pg 
294). The conventionally known superlattices which are not lattice matched would have been 
obvious to one of ordinary skill in the art to bend dislocations. 

Referring to claim 2, the combination of Nakamura, Tischler et al ('152) and Tischler et 
al teaches a p-type or n-type epitaxial layer ('393 col 6, In 1-10). 

Referring to claim 3-4, the combination of Nakamura, Tischler et al ('152) and Tischler 
et al teaches using MOCVD to grow the buffer layers ('393 Example 1 and Tischler pg 294). 

Referring to claims 5 and 1 1, the combination of Nakamura, Tischler et al ('152) and 
Tischler et al teaches using GaN, AIN and InN. 

Referring to claim 6, the combination of Nakamura, Tischler et al ('152) and Tischler et 
al teaches a sapphire substrate ('152 col 2, In 40-50 and '393 Example 1). 

Referring to claim 7, the combination of Nakamura, Tischler et al ('152) and Tischler et 
al teaches the polycrystalline buffer is formed at 200-900°C ('393 col 6, In 10-25 and Tischler pg 
294). 

Referring to claims 8,13 and 14, the combination of Nakamura, Tischler et al ('152) and 
Tischler et al does not teach the thickness of 24 nm and 3 period of AB units or the buffer 
thickness is less than 48 nm or 96 nm. The thickness of each buffer layer and the total buffer 
layer thickness is well known in the art to be a result effective variable, as evidenced by 
Nakamura (col 5, In 45-55) and Tischler et al (pg 294). Therefore, it would have been obvious to 
a person of ordinary skill in the art at the time of the invention to modify the combination of 
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Nakamura, Tischler et al ('152) and Tischler et al by optimizing the thickness of the superlattice 
buffer by conducting routine experimentation of a result effective variable to obtain the claimed 
thickness. Furthermore, where the general conditions of a claim are disclosed in the prior art, it is 
not inventive to discover the optimum or workable ranges by routine experimentation. (In re 
AUer, 220 F.2d 454, 456, 105 USPQ 233, 235(CCPA 1955)). 

Referring to claims 9-10, the combination of Nakamura, Tischler et al ('152) and 
Tischler et al teaches GaN, AIN or InN ('152 col 4, In 35-50). 

Response to Arguments 

6. Applicant's arguments with respect to claims 1-14 have been considered but are moot in 
view of the new ground(s) of rejection. 

7. Applicant's arguments filed 1 1/13/2008 have been fully considered but they are not 
persuasive. 

Applicant's argument that Tischler et al teaches compound semiconductors A and B have 
equal but opposite lattice mismatches such that the average lattice constant matches that of the 
group III nitride compound semiconductor is noted but not found persuasive. Tischler does teach 
this feature which is not explicitly excluded by applicant's instant claim amendment. However, 
Tischler et al's teaching is directed to an improvement to the prior art, and superlattice buffers 
which are not lattice matched a compound semiconductor are conventionally known, as taught 
by Tischler et al. Tischler et al teaches the problem that arises with strained superlattice 
structures is that they are not, as a whole lattice matched to the substrate or epitaxial layer, and 
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what is needed is a superlattice compounds of two materials having equal but opposite lattice 
mismatches, such that the average lattice constant matches that of GaAs (pg 294). The 
conventionally known superlattices which are not lattice matched would have been obvious to 
one of ordinary skill in the art to bend dislocations. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Shichijo et al (US 5,238,869) teaches a polycrystalline superlattice (col 4, In 15-30). 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MATTHEW J. SONG whose telephone number is (571)272- 
1468. The examiner can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Komakov can be reached on 571-272-1303. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Matthew J Song 
Examiner 
Art Unit 1792 

MJS 

January 27, 2009 

/Robert M Kunemund/ 

Primary Examiner, Art Unit 1792 



